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on method involves forming a thermosetting insulation resin fl2^ 

on the surface of an insulated substrate (2) which const??., of 2 • 
J pattern (6). The resin and insulated substrltfbeLe^r^he wiring '"'"^ 
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pattern are selectively removed by laser till on copper laminate (1) on 

I the other side of the insulated substrate is exposed and thus a 
non- through hole (3a) is formed. 
A non-penetrating *blind* *via*-hole (13a) is formed by filling the 
non-through hole with an electrically conductive paste (9) which closes 
thb hole completely. The wiring boards prepared this way are placed one 
above the other with a prepreg between them and are pressed together 
after heating to form multilayered wiring board. 

ADVANTAGE - Improves reliability of connections. Attains smooth 
wiring pattern. 
Dwg. 1/9 

International Patent Class (Main): *H05K-003/46* 



1 



CLIPPEDIIVIAGE= JP408274466A 
PAT-NO: JP408274466A 
DOCUMENT-IDENTIFIER: JP 08274466 A 

TITLE: MANUFACTURING METHOD OF MULTILAYER PRINTED 
INTERCONNECTION BOARD 

PUBN-DATE: October 18, 1996 

INVENTOR-INFORMATION: 
NAME 

HIROTA, SEIKI 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

NEC CORP N/A 

APPL-NO: JP07075107 

APPL-DATE: March 31, 1995 

INT-CL (IPC): H05K003/46 

ABSTRACT: 

PURPOSE: To provide a manufacturing method of a multilayer 
printed 

interconnection board which enables the smoothing of the 
surface of an 

outermost layer interconnection pattern and improves the 

connection reliability 

of mounted electronic components. 



CONSTITUTION: An interconnection pattern 6 is previously 
formed on the surface 

of an insulation board 2, a thermosetting insulation resin 12 is 
applied on 

this surface, only the resin of the board 23 and the applied 
insulation resin 

12 are selectively removed by the laser beam machining leaving 
a Cu foil 1 on 

the outermost layer to form blind holes 3a, and a conductive 
paste 9 is charged 

in the holes 3a to form blind via-holes 13a. Owing to the 
thickness of the 

resin 12, it enough ensures the electric connection fo an inner 
layer 

interconnection pattern 6 and Cu foil 1. Then, while the via-holes 
13a are 

closed with the paste 9, the insulation board 2 having the formed 
patterns 6 

are laminated with prepregs inserted therebetween and pressed. 
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t. ;LmKmizmmt^-::^}'^^mLmmm^tL lo 

■kitLxwm-h:Lm.. rv7.^mzi.y)Wk, m. 
^ffv^itiier 'J yv'r^mismm.\zwi\^t:MMx 

#iitwj:Offi^$*tTV^|,ii:^#Si:-ri.lt*iaiie 20 
[0001] 

[0002] 30 

0 ^-rams b ^i^m-h 0 s ( b ) (c^-r 
mz. wm3h^mk-^^w^m.'2.<nmmzm<n)^ 40 

^^^/UJ^o ^14 tSay?-^ y h'^N'^f 7*-;H 3 b $r 
je^LT^Mi^2W«8Sr^a§-(i-S. C:(7)f|i. 05 
(C) \zn<tmz. xvf-y:/^i/;^h«5(0ffM, 0 

5 (D) (C^-r^tC, A-:^vl/i^-o|;ii4 0X-/-?-y/. 
-eLT. 05 (E) \Z3TCfmz. l-yf-y^l^xXhii 

5c7)|i|isi^ff»,^i£i8yN-^'-y6^jg^-ri.. iof^, m 

6 (A) (C^t«t=, ffeSffi«2i0ii!ISA':?-y6*<J^ 
fclBf ) tffl^, J«ELTO-r-S.XS(cJ;'), a 50 



#gB¥8-2 744 6 6 

2 

6 (B) <r>'^mmmm.^'k%mh, 

[0003] i^. ^<n'mwm2<r)^mmiWm<r) 

m&-n^t LrJi!^¥5 - 2 1 s e 5 9^'m\zmrs 
^fix\^hmz. tr. 07 (A) iz7fktz't<. im 
mm2{znimi3h^B^udk. m (b) iz^a-tm 
(c. Km 3 b t^mtt'^-x h 9 s:3t« L.«ay 7 

y hvsv r^-;^ 1 3 b Lx^^m 1 
^n^-rs. zcrim. 05 (c) mK£o®i:^tiRia 

tcll7 (C) ■Cfox y^y^i/xxhflscojg^. 07 
(D) Ti7)X-yf-y:/, '?-LT07 (E) tfett-^Xv 

f-yi?'i/i;xhS5o|iWc<t '9ie^>'N'^'-y6^jgf£ 
^1.. zcnm. 08 (A) tc^-trt<. J6i^2(c 

08 (B) izif^t::b<mtti>mMm8mh, 
[0004]^^, i^mi3cr>mw^m.<r>wmiTm 

t LXmm¥4-3 3 8 6 9 5-f ^|gtgB^§^X.TV> 

mizm9 (A) t^-rrt<, i^wm(nr^)rv^i 
tximmi3 3.mm-h, zm. 09 (b) tc^ 
•rr t < , ^mtt'^-x h 9 jr^msfL 3 a i,zmtt 

mmummmxK^i.. 

[0005] 

9\smmmmmizi5\,^xiiarm^j:r-^mm-^ 

■:,fkmLXf^:^^lV}hr,^m^WM^^-thT.mzi5\^ 

xkt. 06 (B) tstrfc<. fliJimcfcv^TSjiy 

7 y HAM 7*-7l' 1 3 b U 7V^^ 7 
^o«SJ!il 1 (C=l:oTai^8c0if;^^c0tf f^'Pl^^;*:^ < 

^ojaatcsw^^^ci-^, ±(c«®«8affloi5fe(cj; 
5, ^'>xmm^ivrzm.mWiS(r>^M(7^^\i^m<DW^ 

X .y f-y J; I, »aDX*iBiiT'* o . 
[0 00 6] iJt, g)1^8(7)*mc:iiV^Tt>^^a 

ry^ H/\M 7;^->'^fll^:x;^-*-;^ffl^^02JS^7)^ 

=5: 0 . '«lfil^rffil|A-:J' -y^BEtcfi^fSi^ T'Sj ofc . 
[0007] 08tJ^{tl.SS7'^'f yKAM7 
1 3 b rttc^^tt'^-x h 9 $-3E«U^v:fStcWl 
^ff3xatciiV>T<i, mS^trMay^-f yKAM7 

*-;n 3 b*>^,ioryr^^^7<7)fflflii 1 contfi^r^P 

tSi tA-'^tgtc^rO . ^JtSiiy^-f y hVNM 7*- 
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(caiiy^ -i y Y^U Tt^-)i^ 1 3 b^ffi±(c^c: 
^'v; J: 0 . JfegiS^ 2 mm 1 1 ^mtt'^-;?. h 

9 N'r? - y 6 i: ^«tt'^-X h 9 ffiMMmWrn. 

[0 0 08] i/-^:, m\.ZL<^KMy'^^ yY)<'^Tt-- 

[0 0 0 9] El9r*t/iia(;fcV^-Ci>, SI 

m:fc(tsr 'J rvymm 1 1 ollaJat/^ft^'l•ii^s* 

[0010] if%m<r>Bmt. ;<7) J: 3 ^fi!3fc:fi-Si^^ 

-^j-<^-yt^mj-<9~yi:mwim-^'thtiK ^m^^ 
T^^-ii'±i,zmis.Lfzm^y^i?-ymm^w-mi\: 

[00 11] 

AmmMiz3i-/i-yy\y'j:^Ymmis.i^^. 

t^j:imi,zco^mw-<^-y^msm-hTM.b. ^^oia 
my■<^-ym^mizcr,;^±mmm■itmmmm^:m^L 
^miti^m^-tixmt. u-i'MTizx^mm^ 
Wjri7v4 yY^u rit--)Vf^j:hiSLmzmm.^mm 

t. zmnmnizmm^^-^Yi^mt^mtt 
ximmry4yYJUT^^-fi^imfS.i-ixmt. m 
mm^-<9-ykmmMimmmm*m&^tLtz 
m^mwc ix'y< t i,-Mcr>m^mz:rvy'ui/ 
iitLxmmtixmt. ruy^mmizxnm., me 
mmmro rui^mMmmmRizm^ itz^mv 
^^w-itL-^ittxmmmf^thxmt. 
mmznmiiiw^Lmcriy<:^-'fi^ib'o^mz^'yxm0. 
^im-trdimm^-^h^:^mLxm^^h?,n 
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[0012] 

{mmm\ mz. :^m<r)mimiz-?\^xmm^^L 

XUB^-fl. 

[00 1 3] 01 (A) ~ (F) , 02 (A) ~ 

(B) . 03 (A) -(B) ii:^mMmi(r>m&mi: 
mm^xmmi,z7rsif.zmmmx'h?>. :^mmi<o 
mma. mm<7)^mt:m&t^mim.<D4>x'mz 
M^mm^^mtmR(^mw^^-y^m&-ti>ii 
mt. zfih(7)m&mmmLx-mt-r&xnti}^ 
10 hs&h, z<?ym^mtLx. ^^^i^^mm^^mm 
t L. :iff)^m(^mmi,zmmi^mt lt 1 2-7 o/x 
mm<r>m?s iw. Lfzm^Th *).mmbtxo. 1 - 
0 . 2 mmcomumiimmmx'h i . 
[0014] ^mmLcrym^^'^i'-ym^thxmiz 
s^v^Tfi. ^-r, 01(A) i,z^.-mi,z, xv-f-y^^ix- 
'jxYMs^n^. mzxy)m^i-i. zm. m 
Lfzt^izMi'mmt^mm 1 ±wi^®tfci^-cx</ 

^y'/\y=JXYm5inLXiit . mz^y 4 yYfM 

20 Lxti<. mz. 01 (B) izm^hz. ^mmi2(r) 

mm±l,z:L-y^yir^^xr\^^ LXJi-y^y^^^^ 

\\ mmifzmmiii^i-i', zco^. ry4yYy< 
■<rt^-fit^j:immmihnmizm^$tii. <^ 
iz.mi (c) (c^-r«t. :t.^v^y-y'immmL2 

-kmm-l. &±X\ ^»««2<7)>^WC«0;^iii|A:J' 

-y6(r)mm^m~(-th, 

[0015] Mz. 01(D) m^'-^i^- 
yem^i ifmm^zmmmtmmi 2imm- 
30 h, z<^fmitmmmmi2cr,mmtixii. 'ptc 

(S. -Bte<1^2 3 0-2 6 0-CgjecOjD^{Cffii^>fL|, 

'mm^ 1 2 1 tTft^^kt'x 7 X y-/PASx.it=if 
©si^M'jht. mmzi^i^ryi^T^Y , '^yi^)v 

'J/-^>vriy, mmb LT;<^yl'X^;l^^h>'Sr± 

mb^h:L^^i^jhmm^m\'^tz. ^(r>m:j^r^^ 

^xy-zi^A^xiK^i^Mli^ffltK Sjl^iJfc LTiffia 
xy-;py **7-y^Si?ioy.t:7 -y^^Sx^K^x^jt, 

N, N, N' , N' -Th7:/y i^i'';M^'=Jfi^Uyi^ 

m:tir^^i.mmi!^wm2mvx}L<^m.'^^b lt. 

l!!^bli'JtLr<i7xx;WS:5^V-;k BF3 tyxf- 

iv7^ym(nm^'^4r?mim. ^^7x-i/y>''7 
$y. ^/7x-;i'i^r$yx;P7*>'. ■/7xx;i^x'r 
$ y ^ ^ y ^co?f SK'tf 'J r i y^^^fcM. i^'xf - v y 
50 h'jrsy. hux-f wyT-h-^rsy^SJlilirK'j 
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T$.ym. s^^y-;i/fflxt^BF3 nymmit-^ 
mmmmffi 1 2 1 LTJi^ x /-i\^mm. ^ ux 

[0 0 1 6] tfz. ^mmmizma. ^<D»mitm 

ffifli 1 2 omm-\,i^ •yi^^x^'v- yc^m^^Ri/^ 
^x^3o—7 OMmm<-ti. ztumx'hwm-t^ 

hvsV 7yt^-)UmzX*)^'J'^^'\tthi}<SckX 1 0 
flWtttJ^^BIl 2cO^^!JJf 3 0-7 0Am 

<7)nmy s'^ - y 6 1 ^«tt'<.-x h t comx-mmm 
[0017] mz. mmt\tmimm 1 2 ^^^Bt^t 

12 0~15 0°C, SOSOmi nCDim^ZX'O 

mit^^^. mz. 111(E) iz^tmiz. I— -fjnx 
tcio. fisitttffi^^flii 2Rlmmmm2c7)^^mm 
mc^^mmmm^u m.w-^:y-y6im^Lt:mt: 
mmmm 1 ^muz^mximmns a 

•S. JnXl^-lft LXliJi^iy^U-^^com^l^- 

• imL. mxmmizii^Mmi}^ 
*5®ftTi5-f*>T-*)-i,tv^as*fcj:o, mz. 

—ft tt%fg?ft:g24 8nmC0?";7*hy7>ySV- 
•fSrfflVK H^x;t^yl/^-^Jt$:l~2 J/cm2 

t^mz)i\,^xtmmTi3 a<7)mxin'>fz. m^^x. 
nnmKs am^mmmfro . mz. mi (f) tc 
j^tmiz, X'?^j~ym\:m. T^ix^y^-mmz 
X o^wms aff^izmm^^-xvg ^ymLxim 

y 6 1 m«a^ 1 offimw^gg^^rff 9 . ^Stt'^-x 

h9tLT<4, Ig'^-;^h, ^V-J>^^m 
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^ yv-'y 3 yt'^whxh^if^x'. ^-^"smttnuzi. 
Jia5i73«itt'<-;^ h 9<7)-eiisr<>;(c^^-t, )M yy- 

t^£^^immmLX{i:!^r^^i^mm. 7xy-;u 

^11, ^o)3iXTmm'^m^f^x'hh, x;^:!?- 
y^n^ffiffl-rs^. Lx^ ^yY-}vm 

^t-^. ^mi^t:^mtz\i^ixt=<7)^-^Wc LX^ 
mth. fm-kW,tLX<.i, ^i^m-m'^5-20)im 

10 x'^cnimifi 1 g/ c m3 <mfiii^-ffim^^x'h i . 
mmmim^^tzbfj^mx'h^, ttz. mm^^- 

X VcTM^^m^mik LX\i?^^)V7)Va-)V. 

xf-;uT;i^a-/i', yf-zuryun-yu. ^^-^y, 

O^t^ ^ fflv ^ & i k I. . ^«fi^- xh9C0^ 
LX\mm^^^j: 1 0 0~3 OOOOcpc (25 
'O tt"l>. x:?y-yEpiSiJ^mil 0 0-22>(-yi^ 
20 a , IL^J : i^'TV^ , u - ytt«-c-# 

mtt-^-x h 9 ^ Eppj-rs. mmm^^mi 1 4 o~ 1 

6 0'C. 3 0— 6 0m i ntf I). :J"J-i^^Ba'<-;^ 
v<r>^\t. (Om^n-tLXyi'Jl-^x^xi'V-yf: 
fflV^M^^frttT{±^-(iSl^l4 0-l 6 0'C. 2 0 
-8 0 s e c , 2|s»2 4 0~2 6 O'C, 1 0-2 0 s 

e c t ^ I, n 7 7 zi-Sr^^ y 7 D-^ 

[0018] IJUi«OiBia^N-:?-y 6 i: S^HIHm 1 in 

miizmmt h m^m. 2 (r>^x <7Mm^ -^^-yetm 
30 ^^TL. Mc^T. ^jmfiRtr'jruyimmix 
-H^<trmmTmz^^^xmm-ri>. mmm2 
«ie^^^•^'-y6J^^£^3ijv^T, mm-tmmmt^j: 
6*^^)&2tmtKi:i>^mm2bm'o. ztit 

xhiifi. mt^j:hm^2mm.(^-}imzii^m 

m.iVMLxmmixi>xiv-^s-iv<7^]^mmimf'^^ 
iviiy-y^L. j-^^^!v>h'>%m'kmm-hj.mzi5\^x , 

40 ^j:h.^nx. m^WL2ff)&9\-mmm<r>--fj^^ 
j'^^-ym^mmmz^o ^uz^j:h, mz. 112 

(A) (C^t^(C, ^iiSS2<7)«/i7V^lSlCfcV^ 

X. ^mmL2tzixt,<r)mzmf&.<^^itBXT- 
'y->m.mmtA'7x^ ax^imnmnt t-h^shr 
')rwTimA.fmm.'n.^nh.tzmz. 02 (b) 
i.z^-mi,z^ rux^m\zimmMK-th^t\zx 

0 , 7- U 7-lx^ 7 2 (c^ L;^cttS-C^lg 

-IbL. immL2ii--'W^^ix. «»K8*«$it 

^«0aS7-UX«C. #^^«2t3je^?il!t 
50 fWa7'7 -f y F^N'^f T^-zU 1 3 ati^lStt'^.-;?. F 
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S««2 (cMTti. y T^-Zl- 1 3 

a r U TV^^ 7 <0«EM*^'iai^'& ^ t -> . 
fcLT. jl;^^0. 1mm, imM~f^^yVJ<^Tt^- 

6 W/?.^ j:03O~7O//ml?< t ^vT^-fLtt^ 

1 3 a.(.zim^tifzmw&.^-x Y9i}m^^<r>wm^ 

ii^ii-t,;<?^N'-L. «5i«K2«?)i^N-^'->'6tOHt' 

It-Zl' 1 3 b arffl>'N':f Un'^VI'!'^^ #^4 ^ff^ 

c7)Sa?L 3 b tc^mit^-x h 9 S:5t« LMMy^ ^ V 

X h 9 <rmaz^ 0 i^aMii'-cc j; 0 fc'^-c- 1 0 - 2 0 

<, alfpll^>'^•:5'->'^^*ffl^i^^^^*^'2o%|6J±-rl, 

[0 0 19] mz^3 (A) dtoWiiru- 
;^iM*<7)»ii«8 1 F y u y^j-'^tc J: o«m2 3 Sr 
^^-ti. . gi^'^T .S3 ( B ) \,z^-rmz. Mm 2 3 

*^-5#S4fcSjlx;l^-*-yl'3 3S:jBlS-fl). >IO 
^WXgSrST. ^JiE|lJgiJEII«*«f--S. :LfLt^<r> 

3 3 stxj'hJiEii-' - vm<mmt 
'k'^(n-yim,zx^w^^i\^h . 

[00201 lJLIi«o«tc. i^Wfi<m 1 coiUSM(c ctn 

{f, '^m^^zn^m^vA y k^w r*-;n 3 a*-^, 

ryri/i?'7<7)fiSlil IcOiStb^rK^T'^-SClkicJ: 

mk'^s-ym.w^Wf'^ix^. ^mw^-9-y<n 
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m±.izmm^ixfzfm<timmmmi 2izx*). mm^ 
^-x h 9 ^^wimffiWW^^^ir^^Lxytm'th 

:itmmb^X'>t::iti,zX'0. i^S^2«oie^^^' 

-ye tmwt^-y^ h 9<Dm^mif'^mzm&^$ti^ 
m.2cr)E.w^^-ye<r)mmmmi^[^±ti>. m 

mcr)msi^i!tsmmwmizm^us,mm^'<i!'~y^m 

[002 1 ] 04 (A) - (C) {i*»B3(7)gg2C0Hife 
2<^IIS£0?t4. 04 (A) UlcollSfeW 

^sfflT'^ y h^'nM t*-;!' 1 3 artt^a:tt'<-x 
h9i)^ym^tit:.mtm^2trvruiy7 ^:m:^^h 
"txmmim^mmmsim^Lfc^. «jix;u-*- 

IU3 3 ^Jgfi&tl)^. a!WN-:t^;paf)-:>|: 5-JgUN"^^;U*^ 

20 oi^S4&?fM-r5«tc^LT. Fuyy^/^tioa 

m8(cKa7L2 3SrJ^fR-t-|.. icot*. 04 (B) C 

s^t«(caa?L2 3 1 <r>mmmizm\^rzmm^^- 
xh9i:mi (r)mmmtnm<^ijmizx jsm 
it^-^h. mz. 04 (c) izip-mi.z. ^flitt'^-x 
h 9km9\-m<7)mmwm(^immmmj^±^'^i^. 

m^tlt^iz. fijl?L2 3{C3E«§^iJtSStt^- 

XV 9 timmw.8co&9mm^zmfS.^fifi&mj'<i'~6 

^tcmiixyu-*-;i'3 3 rtg$r>'N'^;uai^o ^-fSi^^^ 
*^^:<^'). fflJlfi^8£0ft^l-ii^m/l*^¥<^:i.^i: 

[ 0 0 2 2 ] jsi, i^^mcDmiRz/^2(r)mmm<D^M 

m^m^cn^t-'^i^izs^ttzijm'Srm^^^zbti^x^ 
I. 

[0023] 

[^Bjcos!)*} aiimLt:miz^m^<r)§'mwms^ 
tR<7)m^:fimizxtni, fv^y Y/M ri^^-)vn<rM 
9\-mmfm.wm<nr y ri^^j^isiiicTjiaai^ Kxt-r s ^ t 

50 ^«tt'<-xh-mB*c7)«^ii'-^#]i;L, SiS-ffciSffi 
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a5,ftllgc7)igi^!Stti>|si^(-^iS]±tl. . 

mi] ( A ) ~ ( F ) ji*^Bfl^ii 1 (nmmimm 

(112 3 ( A ) ~ ( B ) it:^m<r>m 1 cO^SfeflaiJilBfl 

[03 3 ( A ) ~ ( B ) ii:^m<^m 1 <?)ieife^i^iJi8S 

[04 3 (A) ~ (c) ii:^m^<7)m2<Dmmwa 

[05 3 ( A ) ~ ( E ) \t^m 1 <^mmmm.WL<^ 

[06 3 ( A ) ~ ( B ) \m^m 1 mmmmmm 

[07 3 (A) ~ (E) \m»m2<7)mmmm(^ 
m&ijmmm-hJimmz^.Lfzmmx'hh, 
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[083 (A) - (B) {5(sf*^2c7)|^«en@liilll«<^ 

[09 3 (A) - (B) <itaf*p<3iO^SEpeiEII«<0 
SS!^:^$:iJiHJ^I.lSia(CjSL/L'Braa0t-S)l. . 

1 ^^"g 

2 ^m. 

3 a #Kji?L 
3b. 2 3 MilTL 

5 xyf-yi/i^i/'xhJl 

6 Ei8A'i^-y 

7 ruru-i?' 

8 «J1« 

9 ^mif^-;^ b 

10 H u y:/ 

1 1 ^Ji 

1 2 iSiji^CttJgii^jlt 

1 3 a ^ y HA'-f r*-;i' 

20 13b mM'fy^ y HAM 7*:-;I^ 
3 3 Kax;l/-*-;l/ 
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